A recently published study by Nasothimiou et al. 1 concluded that daytime at-home blood pressure (BP) self-measurement is a reliable alternative to ambulatory BP monitoring (ABPM) to identify isolated-office, masked, and sustained hypertension. Current guidelines 2 define normotension as a consistently normal BP and 'sustained' hypertension as consistently elevated clinic and ambulatory BP measurements. Discrepancies between clinic and ABPM-derived values have been defined as 'isolated-office' hypertension, that is, elevated clinic BP but normal ambulatory BP, and 'masked' hypertension, that is, normal clinic BP but elevated ambulatory BP. 2 These guidelines also recommend the diagnosis of hypertension be based on abnormally elevated ABPMdetermined awake and/or asleep BP means, using separate specified threshold values. 2 However, past studies, including that of Nasothimiou et al., 1 categorized individuals, as erroneously suggested in the guidelines themselves, as isolated-office hypertension or masked hypertension based solely on a comparison of clinic and awake-time BP values, whether the latter were derived from at-home self-assessments 1 or ABPM, 3 and disregarding entirely the asleep BP mean, which is also recommended by the guidelines for defining hypertension.
A major limitation of all these studies 1,3 is the process by which patients are classified; a comparison of clinic and at-home or ABPM-derived awake or even 24-h BP means would include, in each of the four resulting categories, individuals with either normal or elevated asleep BP means and, thus, those with markedly different cardiovascular disease (CVD) risk. 4 The literature indicates that the asleep BP mean better predicts CVD risk than the awake or 24-h BP means, 4 and that the progressive reduction of the asleep BP during follow-up in outcome trials is the strongest predictor of decreased CVD risk, in both people with normal and elevated BP at baseline. 4 Particularly relevant are the recent findings of the Monitorizació n Ambulatoria para Predicció n de Eventos Cardiovasculares (MAPEC) Study. They show that the progressive decrease during follow-up in the asleep BP mean is better achieved when the entire daily dose of one or more hypertension medications is ingested at bedtime rather than in the morning, the most typical time of treatment. [5] [6] [7] The MAPEC Study was designed to investigate whether a bedtime vs. conventional morning-time hypertension therapy regimen exerts different changes in the 24-h BP profile and reduces CVD risk. [4] [5] [6] [7] A total of 3344 subjects with baseline BP ranging from normotension to sustained hypertension according to ABPM criteria were prospectively studied throughout a 5.6-year median follow-up. Hypertensive participants were randomized to ingest all their prescribed hypertension medications upon awakening or the entire daily dose of one or more of them at bedtime. At baseline and thereafter annually (or more frequently if hypertension treatment was adjusted), ambulatory BP and physical activity (wrist actigraphy) were simultaneously monitored for 48 h to accurately derive the awake and asleep BP means, thus allowing prospective examination of the role of asleep BP level on the definition of ambulatory hypertension and the associated prognostic value of isolated-office and masked hypertension. 8 MAPEC Study participants were first divided into categories of normal BP, isolated-office hypertension, masked hypertension and sustained hypertension by comparing their clinic BP and awake BP mean values-as customary in previous studies 3 Figure 1 ). C. Subjects from the groups that were labeled either isolated-office or masked hypertension, according to the awake BP mean only, with a normal asleep BP mean had a significantly lower HR of CVD events than those with an elevated asleep BP mean (Po0.001; Figure 1 ).
Apart from the marked difference in CVD risk assessment when subject classification disregards the asleep BP mean, the MAPEC Study 8 indicates that the past reported prevalence of the four considered patient categories, that is, normal BP, isolatedoffice, masked and sustained hypertension, is incorrect and, thus, misrepresentative of the actual clinical dimension of isolatedoffice and masked hypertension. Specifically: (i) 58.2% of subjects with normal office and ambulatory awake BP, who should have been labeled with masked hypertension based on an elevated asleep BP, were in the past labeled as normotensive and, thus, mistakenly included in the reference group to calculate the comparative CVD risk of the other categories; (ii) 38.2% of subjects with normal office and elevated ambulatory awake BP, but normal asleep BP-which is indicative of low CVD risk-were labeled with masked hypertension; and (iii) 26.3% of subjects with sustained hypertension-that is, elevated office BP, normal ambulatory awake BP, and elevated asleep BP-have consistently been labeled with isolated-office hypertension. Other reports also found attenuation by about 50% of the real prevalence of isolated-office hypertension and a significant two-fold increase in the real prevalence of masked hypertension, mainly in high-risk cohorts involving a preponderance of elderly, type 2 diabetic, chronic kidney disease, and resistant hypertension patients, who are prone to having an elevated asleep BP mean and a 24-h non-dipper/riser BP pattern. 9, 10 In conclusion, the asleep BP mean, determined by ABPM, must be used to properly identify out-of-office hypertension and cannot be omitted in the definition of isolatedoffice and masked hypertension. Accordingly, these two conditions cannot be defined by comparing clinic BP with awake-time selfmeasurements at home, as is frequently done 3 and misleadingly recommended as an alternative to ABPM. 1 Figure 1 Adjusted hazard ratio (HR) of total cardiovascular disease events in the MAPEC Study. Adjustments were applied according to patient sex and age, diagnosis of type 2 diabetes or chronic kidney disease, sleep duration and hypertension treatment time (all medications upon awakening vs. one or more medications at bedtime). Subjects were classified into the categories of isolated-office hypertension and masked hypertension by comparing the clinic blood pressure (BP) with the ambulatory BP monitoring (ABPM)-derived awake BP mean and then further divided according to the value of asleep BP mean. Clinic SBP/DBP measurements were considered normal if o140/90 mm Hg and were considered elevated otherwise. The ABPM-derived awake SBP/DBP means were considered normal if o135/85 mm Hg and were considered elevated otherwise. The ABPM-derived asleep SBP/ DBP means were considered normal if o120/70 mm Hg and were considered elevated otherwise. A full color version of this figure is available at the Hypertension Research journal online.
